The reaction of (chlorocarbonyl)phenyl ketene, with readily available benzhydroxamic acid derivatives, such as benzhydroxamic acid, 4-chlorobenzhydroxamic acid, 3-nitrobenzhydroxamic acid, 4-methylbenzhydroxamic acid, N-hydroxy-3-oxo-3-phenylpropionamide, N-hydroxy-2-phenylacetamide, affords isoxazolone derivatives in high yields in a one step procedure. The formation of the products proceeds by a mechanism, that involves replacement of chlorine of the ketene, by benzhydroxamic acids, followed by rapid ring closure of this intermediate to form isoxazolone derivatives.
Introduction
Isoxazolone derivatives formation by the reaction of a ketene with benzhydroxamic acids is of special interest because they exhibit useful biological activities. Very recently β-lactam (azetidinone) formation by N-propylketene [2+2] cycloaddition with imine has been reported by Tidwell and his colleagues. 1 The serendipitous discovery of diphenyl ketene by Herman Staudinger in 1905 2 is considered one of the single most important events in the history of ketenes which is a stable and isolable ketene. As reported most of the ketenes could not be isolated and detected and were described as unstable compounds. Therefore these ketenes should be generated and trapped in-situ.
3,4 (Chlorocarbonyl)-phenyl ketene (1) is an isolable and stable compound, which was prepared by dehydrohalogenation of phenyl malonyl chloride: it can be stored at cold temperature for long periods of time.
5 This ketene reacts smoothly with carbonyl groups (aldehydes and ketones), 6 to produce synthetically valuable heterocyclic compounds. It is obvious, that many of the heterocyclic compounds have interesting physiological activities, and therefore drawn much attention. Among the heterocyclic compounds nitrogen heterocycles are of special interest because they constitute an important class of natural products, many of them exhibit useful biological activities. Isoxazolone derivatives, are in general, well known five-membered nitrogen-containing heterocyclic compounds.
Experimental
(Chlorocarbonyl)phenyl ketene 1 was prepared using the literature procedure. 5 The benzhydroxamic acid, 4-chlorobenzhydroxamic acid, 3-nitrobenzhydroxamic acid, 4-methyl benzhydroxamic acid, N-hydroxy-3-oxo-3-phenylpropionamide, and N-hydroxy-2-phenylacetamide 2a-f were known compounds, and were prepared according to the reported procedure. 16 Solvents were dried over sodium and distilled before use. Melting points were determined on a Gallenkamp melting point apparatus and are uncorrected. IR spectra were measured on a Mattson 1000 FT-IR spectrophotometer.
1

H NMR and
13
C NMR spectra were determined on a Bruker DRX-500AVANCE spectrometer at 500 and 125.77 MHz, respectively. Mass spectra were recorded on a Shimadzu QP 1100EX mass spectrometer operating at an ionization potential of 70 eV.
General Procedure. 2-Benzoyl-3-hydroxy-4-phenyl-2H-isoxazol-5-one (3a): Benzhydroxyamic acid (2 mmol), was dissolved in boiling anhydrous THF (20 mL), and (chlorocarbonyl)phenyl ketene (2 mmol) was added dropwise over 2 min to the reaction mixture, which causes the color of the solution change to yellow. The reaction mixture was heated at reflux for 1/2 h, during this time it turned green. It was cooled, and the solid product was collected and recrystallized from dry n-hexane. Yield: Green crystals; 0.52 g, 93%; mp 141-142 o C; IR (KBr): 3364 (broad OH), 1762, 1663 cm 
Results and Discussion
In this paper, we describe an investigation of the cycloaddition of 1 with benzhydroxamic acids to prepare isoxazolone derivatives in a one step procedure resulting in good to excellent yields (Scheme 1).
The cycloaddition of this isolable and stable ketene, with benzhydroxamic acids proceeds, by a simple and a one step procedure. Compounds 3a-f were prepared in 93, 90, 85, 95, 88, and 92% yields, respectively. Thus the cycloaddition represented in Scheme 1 were accomplished by mixing the equimolar quantities of (chlorocarbonyl)phenyl ketene and benzhydroxamic acid at ambient temperature in dry tetrahydrofuran. Benzhydroxamic acid derivatives have two active sites, nitrogen and oxygen, that are capable to react with the ketene. Therefore, either the OH or NH group of benzhydroxyamic acid derivatives will attack the acyl chloride of the ketene, followed by ring closure to produce the final products. When ketene 1 was added to refluxing tetrahydrofuran solution of benzhydroxamic acid derivatives, the solution turned green, which is indicative that the reaction is occurring.
Compound 3a was formed from the reaction of the ketene 1 with benzhydroxamic acid and shows carbonyl absorption band at 1762 and 1663 cm −1 in the IR spectrum. The published literature for closely related products. The 13 C NMR and mass spectra are also in accordance with the proposed structure. In general, all of the spectral data supported the structures of the compounds 3a-f.
Conclusions
In conclusion, we have shown that the condensation reaction of (chlorocarbonyl) phenyl ketene with benzhydroxamic acid derivative occurs efficiently in tetrahydrofuran, providing a convenient and rapid synthesis of isoxazolone derivatives in high yield, by a simple procedure and short experimental time. Furthermore, the products are solid and easily isolated from the reaction mixture by a simple purifications process. 
